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SOLUTION: A semiconductor device is composed of a 
transistor device, first interloyer insulating layers 18 and 19 
formed on the transistor device, a second interlayer insulating 
layer 30 provided onto the first interlayer insulating layers 1 8 
and 19, and a wiring 33 provided to the second interlayer 
insulating layer 30. The transistor device is equipped with 
source/drain regions 22, a channel region 23, and a gate 
electrode 15 all formed on a semiconductor substrate 10. 
Conductive material is filled into a first opening 20 bored in the 
first interlayer insulating layers 1 8 and 19 for the formation of 

a conductive material- filled layer 26 A contact plug 32 is f ... , T~"J -r— ^ , r 

provided inside a second opening bored in the second f / < ' i (Jv '", : V J 

interlayer insulating layer 30 to connect the conductive — 4— r ' r — {~T~ ~ *~- 
materiah filled layer 26 and the wiring 33 together. :'i£xr .# - r-Sf^^. ^: w tj m w 
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o~iio or©iait#ii^,(Di:^p7--;i' j paji7 

c->L/T. y-*- b*w>fa^2 2i:^t^i^ 
«2 3 b 7 ^^->»T-*ma*n 

[0 0 4 8] [XS- 1 5 0] *CD&. 06 Ka*t» 
K» J9tS*9c*»HR+nmT?**T iS&^T i NJR 
%, g5 1 ©DBPSP 2 o i^fe-grt'^ 2 £D$fi^H 1 9 ±C7> 
^y*i6-OH»WBaL-C.' TUMP 2 4 «K1-5. T 

y^7bfiari%t#5wi:. WfeCVDffi-T'iUffltfti-SIS 
(D- J I'«1S^1 OfiDftWBjt W(DffiiH4lnl±©/c«)T- 
*>5. &fe\ Ji^l-^oTti. TiJitfettTiNJIW) 
*0*JBfcf*3t ! 6"et*. T i Ji&tfT i NJftf)* 

Til (l?«:3 0nm) 
T'n-feT.^'T. :Ar=100sccm 
Jt^j •: 0. 4 Pa 

mtlitWJ : 5 kW 

40 wmmm. ■ 1 5 or 

TiNl GfC$ : 7 0nm) 
7n-b7>-^7.:N 2 /Ar = 8 0/3 0 s c cm 
JE^J : 0. 4 Pa 

if.WJ : 5 kW 
S^JIia?a!S : 1 5 0-C 
[0 0 4 9] TiNJHfcHMRUfcfiL ifl)TCNJgffl/< 

IWHSl:ffl«^l 0 0% 
i» ^Jg : 4 5 OX: 
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•■ 3 oft 

[oo50] *<m, w&bi&&®mwm 2 5 mm 

^5^7 hW-CVD&T-T i NJi±K«Wrt-S. & 

flilBtf* : WFs /Hi /Ar=7 5/500/2 80 
Osccm 

JSFJJ : 1. 0 6X1 O 4 Pa 

mm. : 4 5 or 

[005 1) &(C WBttMR 2 5 tT«i 2 4 1 fcflK 

C. 2 5&ITFW 2 4 fc^fl^flWffig 

{fflUtfT. : S Fo /CI. =2 5/2 Osccm 
JEBU : 1 P a 

9 5 0W 

iSWJftfltfJ : 5 0W (2 MHz) 
[0052] [3'JK- 1 6 0 ] * ©k 07 KaS+flt 

#wpi 2 6 j: i mmmm 1 

8. 1 9 ±©&ffifc> S i 0, J$T**S$2fDJl 

miteftjs 3 o fe c v Dwr&m.tttz& mmmim 
jBsouRtt*. ;©ci DU3 i4fttf®irc* ( 

hw-cvDftT?w«%jKjtt*na«^ 0bp$3 ia* 

-jSt-OJSNHRfiEMB 3 O.bfc. T i Nfl/T i Jf*T i NJf 

[0053] naffsi^fttmw^ *** 

/#-> 1 5 Ajyet*BBP»3 1 Afef?2©JII!i!$*i 
JB3 0»tlWl©JHWII»l 8. .1 9KfflWtU 3> 

h75^3 2AfcWlJ»3 lAflKJBfcU £03 
*h:/5^3 2'Afcftl/t, «WtflW->15AfcE 

(0 0 5 4] [18- 1 7 0] 0 1 i:*ti 

ic v jy^b^3 2 ±*£&'Jff I1QI6IMI 3 0 ±© 

Yy h : Al -0. 5%Cu 
TD-feT^'T. :Ar=100sccin 

: 0. 4Pa 
LSfW : 5 kW 
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: 3 0 0TC 

[0 0 5 5] &*J. Jg^J:oT«i. WA^XS 3 
*h 7*7^3 2*BgpfflJ3 1 fcl«-y"fK. d«] 

BBP«3 l |^4Bi3S*r^S^flt||^»!)Et'/cto{-. 00 
PSP3 l i^^fMMAQIMMiS o Jiir, aWi*fe***W 

5/c«kdt i mmmmz. torn. mtm&A 1 * 

5 o o °cnM t u sranam 3 0±nm«a*fcA 1 

io iki&mmmzxK, nav3iAtAi*6&e 

m&L'ffli) a l U7n-}i CfcKM)*^?** 

m^fc^^x3fiKtt«aia*«: 1 5 otMcU jgifflRM* 

JB3 o±ka 1 »^A4«i»*-ttfett. 5 0 ot; 
ttfcCMKiU ^[R]*^ 3 O±0)A I 
SCUT. iflOttS l^Al^^T'lffi©^^) 
HEE'J 7D-& (A 1 >J 7DH£fc«^"C J9ITO6 
3 0±tZA 1 &£& i tWm-£tzik 10 c Pa©. 

20 nsu3 1 1^?: a 1 ^iixmmiim ®*tmb 

[0 0 5 6] CirafifiH. W*>f>$;S3>#7 h 7*5 4^3 

2 ^bbp«|53 1 fii«fi; znffinm 1 &E& 

^TtRI8lT'*S. -t©f^. 3EK. ^»l©Xg%^fifU 

[0057] m2mmm) mio-\2i)K mm 
*qs 1 m}m<o¥mms.ti®m&&& mmm 

JS t ^l{b^fe k OPtS. < k t -35f*»?>ia*TJlW 5 

4 . &tr#is*ffiji 5 5 © 3 jHieire&d 

[0 0 5 8] 02lWfi©^#^IS©iSji^j*li. 
0 1 ©tti»re» 5. ^ 2 3»$©^^ii©S!a£# 

1 m}m®tmmmommtmmz& 

14. « 1 ©0BP8152 0 rtt#«5»W£«HtJBfl«-«I 

^ g*j jb 1 ©iBa» 2 0 ft ^^t, i M 1 0®na«i^ 1 
8.19 ±K#«ft'> u 3 >ji 5 3 ufea. 

JB!:*BMb^*lk©^«6< k t-^r*»fe»S*TflW 5 4 
aW»*B*J*W 5 5 £#»>y 3 >H 5 3 ±WH»K 
IB 1 ©JBIHllfiBMi 1 9 ±©««H*W 5 

5. TiB!i!5 4&U t #^^>y3>@5 3fel^iic-tSX 

[0 0 5 9] i<MB2SUS»JlC«^Xt. SI1©BBP 
352 0 i)6S3rt-6 ^T'tDXSJi 9 1 %m®V> 

so - 1 o o] ~ cis- 1 4 o] tmnm-mmttzz 
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«**«t«(!!)Xa*, HI 0~ 1 2 «:#|Rb^&W3 
t*. 

[0 0 6 0] CIS- 2 0 0] El 1 0 |£Q%t*K. SI 1 
'MMYMn CIS- 14 0] CfcttSSS 1 ©!$Pi$2 0 
ajgftttli' >x, DBClff 2 0 AfefttiB 1-OJIIRII8WI 

18,19 ±t, JF-£ *«+n m©#j&lf f 3 >! 5 

3tcvDjarew«T*."'i*iKj:-9T. mwii 90 
JJIifii, tt»Hi8. leoffifi, DIUfl!2 0®£tftw9t 
W\bX\^*mW&\ 0©» Xtf^-MM Ktf 
jj--;W2 1 i)K #»>y 3>i»5 3-t?»M*n<&. 

(0 0 6 1] [XS~ 2 1 0] *©&. m 1 1 ttSI-fift 
K. MtiftO V 3 VJR 5 3 &a"*OTa)iNM*attS 1 0 

©m*. f&imms/D cis 1 - 1 4 0] icfctts^ 

[006 2] CIS- 220] ft^T', IH 1 2 K2j*t» 
•C ^M**«H-^V^*tlfe*Kft'>U 3 3± 
C T i JttTT i N*fcJft&TJM 5 4 tWfrh&Z® 
IBKfW 5 5 1 fc JHfcWg« l/fcflfc » 1 ©mttBIWB 

18. l9..h©»mW*W5 5, -FJURS^CMSA 
i/'J 3>JB 5 3 4xy^<y*»*&ttCMP8rC|ife& 
*6. cto:i*m gl&lffiflm CIS- 1 5 0] t 

#fM 5 3 © 3 «i#W*«»W. Unff 
2 0|Alt«^nS„ 

[0 0 6 3] [X®- 2 3 0] *©ffc IB l*JiE0ffi© 
CXSS- 1 6 0] 2fctr CIS— 17 0] fcSBfl/t, ^ 
2©B8o»3 lf'gtC3>^^h7 P 7y3 2fcJBAU JE 

(0064] llb»1 2 S6Jte^»t?li. V 

Tfl»KWT'*5 y-* • H W >1S$2 2 
ME UTV ^©T\ 'J 3 >H 5 3 0»S4M:tf V 

6»flE«il±*tt6£ H^tt. WCPfiMO 

S F 5 ys>** C*J»«»^ + **SWftfe 

(oo6 5] (m3mmm m 3. 1 4*«. »38 

35 1 #»J$©£JIK'*S. JS 3 SgJ!B^®<0¥#^St 

MUfflrt*, T i RtTT i N*»&jR*TJWI« 4. W*>t> 
J86 WttffMI 6 5 . 6 6 © 3 UtiSliT- 
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(0066] m'^mm<r>^mm^^iM^ 
momfckz® 1 ©^^i©§«&K;&tt5 

w>*m 1 s^as© immm<om^mtm-)^ri^ 
1*. si 1 ©iip§52 ofimwm&mmmt&i. 
w>\ ts 1 ©ipsis 2 0 wfe^t'H 1 ©ara^s 1 

8. 1 9±KT i StfT i N*^fiSi€>T«!H6 4 fcJ&S 

wfrbmzmmtm 6 5 fcTJ&i 6 4 ±wb 

0 1 (DJIintfitM 1 9 ±©tt»B*Mi 6 6 , m 
6 BSlTFiQll 6 4 feB*"t*^*#1"6^ 

i)*WMX-ft±M£m2 tvf* US 1 0BB P» 2 0 lAjtDW 
6 6 

[0067] m%mm& ^i©rapsP2o©/g 

i» 1 0 0] ~ Cxs- 1 4 0] fcS9WSKiWlikt*'-it 

2*s0/.x^n^^roxg4. ®i 3. i4%#rab!5c* J 

[0 0 6 8] CIS- 3 0 0] B 1 3 fcastfHKC 1^ 1 

mmwo cis- 140] Ki*j»*y-^ • f y 

««2 2fl)J6WtKIIEfc^T. BBP8P2 0 rtfc^trfB 1 ©M 
ffiMfiAff 1 8, l 9. AS l SS15BJ1© CXS- 1 5 
0] tm^>l3mx\ TJHf^&TIJR/T iNJf-C* 

J» »$i© [XS-15O0 fcRfflU©*^. "F«6 4 
±KWJB«:^9>'iryhW-CVDarCJBSfr*. & 

4%*»CWM4JB)a-rS. -W*>t>JS<&*M»r 
jpfjf 6 5 *« « 1 ©^fffl*6^1 18, 1 9 ±t03PSI5 2 

[006 9] Clg- 310] t©at m 1 4 tarrm 

K, 0» +TEOS%«»i:f«1lEECYDtlft». 
ftfe**4:v^S i0 2 Urc*y***%Hnm"e**4ft 
« IMmffl 6 6^. BSPSP2 0 6 5 Kjftft 

snfcia«w**tis 1 ©sra^i 18,1 9±©s» 
Hfl6 B±K«»aftt*. fiu s i o 2 ire** 

6 77. E C R - C V DiST'lfMUT 
% «k^U S OG fea*UTtt»H*W 6 6 fcJBSl/C 
%<tv\ *©ft 0 1 (DffWKfitMi 18,1 9±©$6^ 

tffiA 6 6 , mmmm 6 5 &tmm 6 4 1. x>> 

y^y^S* J f > CMPj*?fT*li**1'S. 

(0070] cxs-320] mimmmm 

[XS- 1 6 0] Jttf cxs- 1 7 0] tSHf l/T. JB 
^ 2©BlPfiP3 lrtK3V*^h^^3 2t««U 31 
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KHR3 3 CCDjfl 3 ?^l|a)¥*#Kff 

[0 0 7 1] ^J:«>«^3SUB(H»ti^ 

tjw 6 4 . $iffli 6 5 . mnmmm 6 6 © 3 

[0 0 7 2] (I4»I) 015-1 9*5 Sf543* 

--Kfr %m~ mm % Kim z <DTwa±^'4n 

[0 0 7 3) Bl 1 7. 18 II^fj(j|ttC. Z.<DM4%m& 
WIMS ttrvS5» l ajKltt&IM 1 8 Ai:. £ 1 fflJi 

mm 1 8 A.i*.iy»3 nxv 2 tDsm^a 3 

0 1. »20j»IHttiWI3 0±CJ»***Vt8U A 1 * 
vfHW2 2 »tff-**/MW*2 3ty- bit© 1 5 1 fe 

#LXVS. 

[oo7 4] -&z. m&Nmnimti&mt. v- 

7. • H l/-f y««* 2 2±0)?S 1 cD$|iWW« 1 8 AKK 

» wvo -zm i tf>nai$ 2 o 
nxi&mmmm 2 e $2 ajBiHBfiSH 3 0 
tiR»fe*i-cv^»2©iBoi»3 1 nwmnxw 
mmtwvm 2 6 hom 3 1 %«ki/c^$ n 

[ 0 0 7 5] $ 1 (DMUmM 1 8 AteB P S GUJK?* 

ij, 3V**h77^3 2iiW»^j*oT8y. W.2<r> 

ffliy«13 0(iS i 0» JUT?* 6. 3>**h 
'77^3 2 fcBfct-SaSSO&^V"-* • HW 

»»ftJ«J82 6f±. (AWJt:iiT i) »t«i»ft 

(JWWK&T i N) tD 2 JWfflftOTflMi 2 4 

•5. 

[0 0 7 6] &4 8^«0¥#f^«-»^Xfc. as 

*> oswcj t-7 >'>'7>^^-?«y- h^ffi*^ssi/T^ 

1 5 At, H2©lHfl8^13 0±^ 

Rtt«vt^ss!»3 3i:tt. jgKDflmnwiiiisA 
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xoW20*iiiiittMJ3 ow8»fenTv*no»3 1 
- AW»yBiRs*i"Cjsy w*»b*-3Tcv>« 3 y#:7 h 7*7 

^3 2Afcftl/C. «jWSfC2v^jB«SnTV^. 
[0 0 7 7] MZ 015-19 ^4 

h 5 V^T.* £*ftS CMO S h 7 >J>*$rT**S. 
fiU Hffl-tt.' -#©M0Sh5 
JfilgflWfcWSSJvC^S. 01 5-1 7 & 0 

10 1 8<DA-Ajatw?»5fflSf-«»*Wrifii0X*S. 

[0 0 7 8], [IB-4 0 0] JfeTv HI 5 (A) 

SiSftrp*SW^l0tr. a^HMf 
feii lfccojR^MMWii itffl*n-cv^*ftsit 
fWkfe. 8i£WB»a> [ig- 100] fcroama 

[007 9] [X&-4 10] JfcVX'. & 1 ^Btejr^yimco 
[Ig- 110] fclBttK. we/U^-f HS 1 4&tf# 

m^u 3 >js 1 3 frbftz?- h?m 1 5 

i» ttft'>'J 3>1 1 3 jr-> 1 5 A** 

[0080] [Xfl-420] -eroi:. ^1^M» 
[XS- 12 0] fclUflltfc, N^MO S K9>^*» 
ffHSmt PMMO S h 5 ^«fjit fc, ©gjg 
Ml 1 7 ^/«TS, ±iSl-S i 0 2 fl«r 

b-9--f F9#- ^2 1 Aty-MBKl 50flBS»yK« 
ts„ i^cv^ IKigllWittO CIS- 14 0] timtS 

2 3t^lM1-S, 

[0 0 8 l) [Xg-4 3 0] Ml 5 (B) II 

j5**»C, BPS OJWare* OI!CS*«en mT?*«» 

1 »SRfl$Eiiys 1 8 a£ c y Dmv±mziffi&z-&* s 
00-90 o-cT'Wjyn-mtn^xmmwm 1 

8A0*RS«:*fliMfct*. 

[0082] [xa-440] «v^-e. JBKBBWiia 
A±{il/^b%^iU Hl9!S5%t«C • 
H w yfBW 2 2 OWAtt 5 0 %fiLt* 5 ^HiTS^C 1/ 

b©IIBP^#->»IIS"f ** 1 wWPfflW^-^* 1 

5^ 4fflv ^fflHHMMI 1 8 A * JSMfexy ^ y ^ 
UT. c©JB|IMfi|W|l 8AKJB10Bln»2 0«:Stt» 

S [ 0 0 8 3] CIS- 450] * Oft. 0 1 6 tl/fcf $ 

c. in 1 oddbp^ 2 0 « **ws 1 o»mifiHW 1 s a 

5<7 IW2 5«jnKU *^X. fRPQMIMl 8A±0^?t 
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m% 2 5jkxr?m 2 4 *x?f7<y ?&t#&ts 

ifcKjot. BBP»2 0rtW»fBH«3teWB2 6«:» 
«T6. SllUmo M-l 5 0] 

{0 0 8 4] [Ig-4 6 0] *0flL i) 1 7 EST** 

A.bi=»20»|BUfiHW3 0 fcjftfcU ^m*m3E«l 
2 6±(OAIflttBWB3 OUft20OBU«S 1 fcJftftU 
l«n*SlrttlMttWt?a»JW/-p. z<DM 

tiii. croigtt. US 1 M» [IS- l 6 o] i 

[0 0 8 5] &fc\ lli43aS»»«-»v^Tt, 
J&fcfcUffl&U [)Bl_|j?P3 lAatflJV** 1*7*9^3 2 
AOBStt. BflPff 3 1 Xtfa *h 7*7 ^ 3 2 ©Jg 

[008 6] [IB- 47 0] 9 1 gfflgtt® 

[IS- 17 0] fcnfllC, 3>*4'b:/7y3 2±4 
ftMSIftl*^3 O0£ffifc. A 1 *&&*>bj$*Sft 

[008 7] O05&M9EM) IH20, 2 ljfc £5$ 
«Btt*#l/CV*. Cl®$5£fl^&4£aBgj& 

am?**. mmsmmmmtm^mm 
•«Bt*flrf cwsa^y 3 >i5 3 a. jMfc&Hb 

i^fc©ik&<i:fc-W&iRSTilW5 4. 2K«Ht 
ttflfl 5 5 (D 3 JBHRJ!re**/St **. 
[0 0 8 8] C©U5^U^®©iNM^g0ga 

tsjfltt. 35 1 ©ratiw 2 0 MzmmnmM vm 

»10DBP*2 0ftfe^t , aS10JBI8IIMi 
1 1 8 A±tI5RWttfetMW"**BftS/U 3 >1 5 3 A 

WW* **i:*«fc*»fc«>**< 
bjKS Ffliil 5 4 & tK9ttHfU! 5 5 II n > 

$53 A±WHiW3»SU R^T* IS 1 ©JSIW®! 
1 8 5 5 . TJfiW 5 4 U 

a >Jf 5 3 A fcMfi&TSjftC*4. 
[0 0 8 9] »52SW&»fcfc^T. $l©|$Pei52 0 
£JfMt5£T-<DXSIi. SS4&MS© [IS- 4 0 

o] ~ c.vjb-4 4 0] kmmt-tzzttfX'Zh. & 

oT. JUfFCtt. JBl«BIJP»2 0*«>K«*tifcft<OI 
Sfc, H2 0, 2 1 ik&mbtctfbfflmZ. 
[0 0 9 0] [IS- 5 0 0] tS2 0 $4 
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fgSB&ttCftttS [IS- 4 4 0] <D?gl (DBIPW2 0 
»i:ft.'T. 02^ii£^J®<D [IS- 2 0 0] tlRl 
^ 1 ©BBPSP2 0 fe^t* 1 ttJHHBfitifl 1 8 

W>U3y/l5 3AfcCVDi£T«t€>. -<*>£i 
& JMUtfitMR 1 8A©«B5. lPgP2 0£0{B)Jifii > &tf 

** m^y y a 5 3 AT-fessns. 

[0091] [IE- 5 1 0] &>>X\ ffl2 1 t:?T<?$ 
K, TifttfT iN*»&)8«T*IB5 4fcW}M>jS**t 
fitmjR 5 5 ktMH^iJ a >1 5 3 A±iyrotK» 

/si/fca. »n8ittiwi8A±«)«i8*mH5 5. 

15 4 ftt&ISAS' 'J 3 >JB 5 3 A £ xy 

1S0B&JBM) [IS- 15 0] fc|H8M:-r& 

CtDfem ^»6^fe^fS#^>y3>Jf 5 3 

154. &y#®«mi 5 5 o 3 jwnereftdWttm 

**H* J . lfflP»2 0f*3l«^ti5. 

^ [0092] [in- 520] m mmm® 

[IS- 4 6 0] Jktf [IS- 4 7 0] tvm* S^2 
fi»3 3 tJKfiRUT, ^ro^5$]5i6J»*»*^!t* 
[00 9 3] (^6*8©^) 022, 23** 

i-&tFTiN*»t»ja*TJfilB6 4. W*^«8«WtW 
30 16 5. jfcrjmtflBHi.6 6©3»flBaT*Sj*tK* 

[0 0 9 4] ifc, ^(D«6|^JBm-Wf»SiK«)H 
i&ySli, *H®fWKJ:*Sf2(0¥»«^fla^ 
jaW)flS3©JIMirt»*«. ^6^&^JS©W^!ScD$J 

SIS** 05 1 OBlPiJ 2 0 ft fe^trfB 1 (OMIRHfiWH 

1 8 AhfCT i %Xf r r i N*^«ST*W6 4 Srj^U 

m ^ 1 ©IRa^e^l 1 8 A±«3Mj|MffiA 6 6.^ 
6 5&tTFJMI 6 4 fe^tSlSfefrtS^ 

2 0 rt*<Wli'CM5±tl4ftWS*i1'. » 1 <0MU*2 0 

[0 0 9 5] ^6SUfe^®(C*J^T, ancD|!0pai52O 
«Wl2 2«:«WM-**T?«0iai4. »4*MflKffl© [I 

i» g-4 0 0] - [is- 4 40] ii^Hmjtrmj^t -r s 
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^2 2**Jgj**tutftO^Bfe. 02 2, 2 3 £#1181/ 

[0 0 9 6] [Ig- 6 0 0] 02 2Kg%T«ir. $54 
3»J8tw«W5 [Xg-4 4 0] ©V-7.- Kl"f> 
fl[J&2 2©J8*C*»vt:. M 1 ©BBU»2 OrttdMB 

i (omrnm® 1 8 a±^ « i»2j§© m- i 

5 0] fcHJfl|to;&iSre. TJM^^T il/T i NjfT' 
*6THW6 4 *^y*afT9BWtt6. "» 1 
&IM© M- 1 5 0] £|iil$©3#T\' TflH®6 

4 hKWB*7?v*yhw-cvDtirc*jfcr*. & 

«Btt*m» 6 5*J JHUQifiKMI 1 8 A±£|j|pg|52 0© 

[0 0 9 7] M-6 1 0] toft. @2 3KSt» 
K, 0, +TEOS%«0H4:1-6CVD»T?. 7Wlfe&. 
**«CV^S i 0: JBre*yff**%Snm-r'*<5|fi|Mf 

me e &#mmjS6 b±cj(w***. fiu s i 

Ox mX'&&imtt®® 6 6 W Y* E C R - C V D 

&. jhdhmmi 1 8A±0anBM*M6 6. mnmm 

[0 0 9 8] M- 6 2 0] -toft. $4£l9gtt© 
[TJS-4 6 0] 2ktf [IE- 4 7 0] fclUBC. 352 
0UIP»3 1 fcCa*** h:/5^3 2 fcJKlSU Hfc 
BK3 3«ft*t/C. :0lS6»ifflif4|«I4 

[0099] ®63gwB»icfc^m wttrnftgwi 

JS6 4, «HtHfW6 5. fttfmtfttil6 6®3j|ffl 
Stir uxv>5©i?, 8&KB1£©&& 0&< fc^lttf 
#WC0IU»2 0 %^±asw>iitft53S*«4:i\ *©*8 

[0 10 0] (SB73«JI) 02 4-2 9*5 fS7£ 
M#8£*bTV^ 0 Cl©$7g^&fl^ftHfttS& 

IWrt-*fc*«:hk, 02 7 (A) AtnB2 5lz9t« 
K, S i =$J£7 1 O^* 'J -t 2 ^p^ffllllHi^ 
7 3^iU0Sftfi« (0/jW) ffltttOJBBCLOC 
0 Sttflre S i 0, ||g 7 4 %M<l»ttB«bT#?#Ii 
«W%0»U SiO. K7 4irffl*ftTVSS*?jBtt 
W*fl*TBK^-hHMU»i;l/TOS i O* «7 5fc» 

[0 10 1] *©ffc 7*m««frt£*MMS ijg7 

6 kWS i. Jfl7 7 t4CVDfeT«^lC«^5'teTW 

8±frcvDsn?s i 0i ma 1 fej«i*«T, :w 
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©£ft©J?3fc$CBnmfr-f-$. -f-UT, S i 0. JBS8 

i fcwwy ik hi 7 8 1 h«ffi©/ 
its. 

[0 10 2) ^-©& S i 0, K7 4. 8 1 fttfWjK'J 

•y--rHjf7 8^&v7.^{cuTS iatg7 kctoh** 

|g v NfflM0Sh5V^#JB«llWlKl*. ft+keV 
©Jlll&X^l/^-Jfctf 1 x 1 0"~1 X 1 O"cm*0 
H-XftX-A s *fcliP h o s *<f*y&\U P22M 
/<? 0Sh5>$>**»*tWBrtt. lOHR-hkeV©jiii 

mxJt-JU*?~Rrflx 1 0"~1 X 1 0" cm 'cDK- 

[0 10 3) fttr, ®27 (B) irstanc, TEOS 
tWH: OfcHEC V D8rOT3 *%+~SR+ n m© 
S i O, J&8 3*fm$^ S i 0> HM8 3©±iffi?:x 
y^y^UT, Z<DS i 0 2 flg8 3A^^X5«^ 
--y-fcWtfyiM Hl7 .8StJ c S i 0« IK 8 l©fl!«- 
JEWM-*. 

[0 10 4] t®St S iO* JR7 4. 8 1, 8 3^^ 

3JfetFfliaiHl»1««tDS i«*g7 1 CTOIfct-ftfVft 
ALT, i^igiSfi£ScSi«8 4&3K)«-rs. c©^. »-h 
k e VwaifiSx^Hf-Stf lxl0"~lX10"c 
m" 2 © h'-Xft-O, NMMO S h 5 #«fiKW*^ 
fiA s fei-^vrlAU PMMO S h 9 V^^f^M 
«KttB4fcttBFtfe-f*VJtX+*. 

[0 10 5] -5-©^. ^iftnmOS i NJB&8 5 4 
«ECVDSfC«»*-tt. JEC, 0» +TEOS5:iS^ 
tr b/c C V D ^e** nm©BPSG«86fcJft 

SGBI8 6©*®feWb1-§, 
[0 10 6] 02 7 (C) ^'J-t 

A/mi 2<D\mmBM.m umtz^y vmw 

88$:BPSGJIM86 St>"S i NJR8 5 W.I U ?*t 
*t*(!rr*#illlS i 79X9 lT'3>i5?^ K?L8 

7. ss'&Jitos. 

[0 10 7] * bX. f.SAlfnmOS i 0 2 1859 2 
4«ffi^ 3>^^h?L8 7 03©#E'*S^S i 79^/9 
« lWltS3>*^h3fL9 3tSiO. K9 2ll|«Pi- 
6, ^©^ 02 6(1^7^^1-, »fflH»IH«7 3& 

t;^iainiK^©i§ijasfi£fficWt8 4©^*->kjev> 
- yx* y flocft&owBftttaMW 8 4 {ijt-r 

SBlPflJ9 4ftS i 0, 119 2. BPSGI1M86S^S 
i NH8 5(lBlPl-S„ &fc\ S i O. BjJ9 2©f^«J 
ICS i NJlgWnv-Xt-cfc^. 

[0108] -e©m. ***w+nmt?*y^y7/* 

JVfStbxm i N/T iJg9 5fe^y^&*/diC 
VD)£T'Jfiia$-t+. glC ir-^^Snm©WS9 6?: 
5/7 CVDS?X'X£a$"l+5„ ?bT, H2 5Cta%tl»4t 
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v Ym»^-ytm\:\m 4 j: y fc«*»fc*tvv** 

->fcK. W19 i N/T ij§9 5fe*nXt 

6. 

[0 1 0 .9] fcH, 02 8 (A) RXm25£jfcm 
K, J^S n mOfllHIMftB 9 7 fe C V D8rC«R 
Sit, H18 8rt©3*lffiS i ^7^9 1 CJ8 

9 2KWPte. ^UT, JF-2«!nmcDS i 0* fit 
1 0 1 feASte*. S i 0. Ml 0 1 ©*ffi*xy*H 
•y^LT, ^CDS iO. Ml 0 1 *>*>jR6flSS**— ? 
£ 3 > # * h?L 9 8 CDflffl! KSKJE&att 5. 

[oiio] Kt2 8 (b) x&rtmz. matm. 

'•NmfflT i N/T i 11 0 2 feC VDffiTJffiBtS-tf. 
Kit:, W, Pt, Ru, RuO, , I rO. %&*f>JjS»J 
ff3*%-|-~»&'nmT**AIRd*rS l 0 3 fcxrty 
?«rC«£it 192 5Cfe5*1M;-K1l»&** 
->RifeR<MWl 1 0 3 T i N/T i ff 1 0 2 t fcjjfll 
.111-5. 

[0 111] 3^^b?L9 8rt«DjfeW^*JBl0 3ifc 
tfT i N/T i JB 1 0 2 i: hJSrcfcSWM 9 6 Rtf 
T i N/T i JB9 5 tli. S iO. MlOlCJ^Tlft 

0 4 &m*-fr t S i 0* mo 4«D±iJiifexy^y 
3 CDS i 0, Ml 0 4^f 5 / J £5fM^— 9" 4 
fcW&*M 1 0 3#tfT i N/T i 11 0 2 CDflW^ 

[0 112] fcC. ^|2 9lZ3?t^, B ST (B a. 
Sr.-. TiO. ), STO (SrTiO. ). T ai 

10 54CVDSS!sW^^1¥T«^ 0, tit 
liO. 75X*OT^TWHffl* 1 0 5 5:7--^ 
t*. ft*>\ 4BlWr« 1 0 3fttfT i N/T i 1 1 0 
2CD&#:**S i 0< Ml 0 4T'MflJ£*VCV^CDT\ m 
WilM l o 5 fflWHS&ftf- J; y * 5 R6 

[0 113] *©tfc T i N, WN, P t, Wffft»fejjt 

yjSts*%hnmt?*SAKiir*S l o 6 £;^>;/*r£ 
TJffigtett, ^FsfMrl i o 6 fcffiKttftaft 1 0 5 1 fc 

20** y Aj'* i o 7 fc^s-tt 

[0 114] H2 4irairtfimc WS9 6Cait 

aa:/**MLi i i*JMBWi»io8, 9 1 mo 

U 3>*^ML1 1 14tB*)6TiN/TiJ|l 12 

atfwjsi i 3*ssmv<*->whd:i-5. 

[0 115] AISttfitMBl 1 4*ittl**, W 

1113 KjfctS 1 1 5 %JR|B»GfM 1 1 4 

CDHriU T i NJS1 1 1 7T?k*7* 

-;H 1 5fcJfflJt>6. Wfyjf-l 1 7 (1^1" 
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«T 1 NJ| 1 1 8. A 1 ff 1 2 1 JKfT i NJg 1 2 2 £ 
BBKO/^-VWUXU M«l 2 3 fcflgfftett 
T. C:cD^7^S0KffitO^^g$:5^$-&5„ 

[0 116) ogsm^ast) 030-34** msm 
mfr&mzt* g]3i (a) (b) cstj*k:. bp 

SG«8 6iO«iB'6iFfflftt**T*tt. iflabfifilKinA 
8 4fc*/aMUfcVVli:£ISfcivt. ±ii&tDg57&!i©& 
»K*JWftH2 7 (A) (B) COXSt^HimtC^CD 

(01 17] U*>U -cDSSSggMatST-ti, *<0flL 

031 (o ^ i ey-t;MS«72<ofSiaffi 

8 8*:BPSGM8 6&tfS iN«8 5tBBPU 

[0118] ®3 2 (a) iz&tmz* m-stw. 

WnmCOS i O2 JR1 3 1 ^CVDWX'Hm^ S i 
NJlgSSfc^hy^lci/t. &t8tikS i77 ^9 I*'*f8 
i» ai-r^ST'S i Oz flgl 3 l&a'BPSG)K8 6«:Xy 

JRST*. ^RWtt*«ffl/«:^S i 0» «1 3 l 

[0 119] WC, 03 2 (B) KaSHSHl. 
*&UT«yj?S*«C+nim?4&6#ttftS 1^13 3 
tJfS*%+nm-C*5S i Oi JRl 3 4 ilfcCVDft 
■CJB?JCK*(IR*-tt. SiOi Rl 3 4©±iffifcxy*^ 
y^L/T. ^COS i 0. JRi 3 4*»t>«6«aS7.^-^- 
fc|!!|8$l 3 2®AMSKXMM-«. Stf, 

3 5^J?-$*mHnmT'*5S i 0 2 Ml 3 6i:5:CV 

[0 12 0] fcK. 03 3 (A) CCa^tW-. S i Or 
Ml 3 4 *«tflt* *-R S i 0. flg 1 3 6 t ^&SA?i S 

i S 1 3 5. 1 3 3 fcfcm&Kxy*/<y:?-t$. ^ 
9L 03 3 (B) K«tllte. Siit^t'xyf^' 
•e. SH?l/X^SS id Ml S 1, 13 4, 13 6& 
P S GM8 6 tBSSS't'S. 

[0 12 1] * l/T, ONOMfPHtMfffltl 3 7 

ilS i Jfl 3 8 4:*CVDirCM*C«BS^ w*i«> 

®#«tA s i 1 1 3 8 tmrnm 1 3 7 1 % m 

StEV^-XrttX UT, * * 'J -t/HBW 7 2 CD* * 'J 

1 4 1 fe^sa-a*. 

[0 12 2] /WC 03 4 (A) t^pt^t-. S i 0. 
M7 4, 8 1, 8 3fttW#yiM KM 7 8^4 VT.^ 
HUT, MMI§BMitt7 3&^ffll5iSS«CDS iffitK 
7 1 C^Kftl'fe-f^VffiXUT, iWJgJffififcffiCfB^ 8 4 

M*t*. -<0R «c-l-kevrojna{x*;^-atn 

5i7 X 1 0' 5 ~ 1 X 1 0" c nf* CD H-XS-C. NgJMO S 
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h 7 yi'^Bfm.m^A s fe -i *y&\ U PMM 1 1 7 KSSRt 6 T i NJB 1 1 8 . A 1 11 2 1 &tfT 

0 S y^^Bimm^tB £tz\ZB Ft i NJf 1 2 2 fcEM0/<£->£AlXU StffiMB! 1 
SKATS. 2 3 feaBHUHft. wO08^Jffi^JlS0i|MStPf^S«:^ 

[0123] flt* *%5 n m© B P S Gffil 1 4 

2«feCVDjlfeT?J||»«"tt. a*Sfflfl$Wn?®8 0 0~ (0 12 7] O*9$M0gA) 03 5** $9$M3Btt 

9 0 0"COS8i*DfflCJ:Sy7n-T-BPSGffi|14 2O fco*l/CVS&. ^©^9|U!l0^1W®#^gT-(±, B 

*fflfc¥ffl'ffcT*. *bT, **y-fe^$72tf» PSGffiU 4 2±tCS i Nfljll 4 6 tS i 0, JIS147 

mMmm 21131-f st'y vmin^**? 1 4 *:*«*K«wsnT»»j. a«ig8SM&7 somnffi 

3 fe, B P S.GJ$ 14 2, $ffifflS i 11 3 8. MM* 9 4 *iT i N/T i B 9 5 £W75^ 1 4 8 tT'«!*'b 

Rl 3 7#tfS i NJg8 5K1IBP+6. 10 tvCJSU, T i.N/T ij§9 5®*"CVfy MfcWBjSS 

[0 12 4] *Ut. SiO* JKU4 4*>P>j£5$J§7. *vCV^5„ wtifc©jdl , fe»V^T, -WJPSSUBBflW)* 

a— & 3 V h?L 1 4 3 0«Jiffif« U TOOK *W*»Kt». t'7 h««k U fcTJittH 3 0 Ca? LfcSS 8 

SfefflOS. tfcot. yW-f«ffi^?*6*tS*S il iy*JJiS^24Kg<l/fc»7||JSB|^»i:SI«(ftKW 

1 3 8 fc#MAS i 75^1 4 5 fcttS i 0* J$ 1 4 4 

-c-mmmzftz. 10 1 28] «ll »*u^aHK»Kis-jv^-c*«(o 

[0 12 5) fcKU B3 4 (B) iH&3» fBWfclBIIJW:** *R©Jfiifittw*if><^iB^JBC|R" 

8 4Kj81-SDBPW94«:BPSGJ»l4 2 i RtFS iN iW fc**T?£S. 

iK8 BcoNu-rs. #s*«t+nmT*y^y [0129] .mnmsimvtt, vfbfyyrv \-w 
7**mt\s-c0'r i n/t ii9 h*7j*v9miL - c v omx-mmtrnM mmmmm 

fettCVDSanSKdS'tt. 3l<^ fSilBnra»W)S 3|BHiW(wis^Stl.5fc©T*fi'5c<^afl)^ J PSSa!^^ 

gefeCVDife-eJffiRS-tts. tux. tfy VW)*$ jR«:fliv*sc:i:**cS*.'ffll*i£ cvd&T'Cu!* 

->fcdBPtf9 4j;yfc^fc**vv<*--:/i:fc. W A l MtJgWtteiktAo-C, Cu*Al 

[0 1 2 6] &K, HS0C*+»K. JfllilMiMn 1 6. CVD^triSCuJi^^mi^J^ii^TcDji 
4£«?i+ WM9 6KH-St*7*WH 1 5£1 *JT**. **>\ HFAhli. 'vW^DTWl' 

na^M 1 1 4 wan u t i n@ i 1 6 mw??? r-t h*- 

1 1 7t?t"7*-;H 1 -f-L-T. W;/?^ 

CufflCVDJf&Sjfcft 

m^ti* ■ Cu (H FA) 2 /III =10/1 0 00 s c cm 
BJi : 2. 6X 1 0 s Pa 

mmrnm. ■ 3 5 o-c 

flfcjj : 5 0 0W 

[0 13 0] mmmX'^ T i N/RRtfT i @ AtfttT«)iW ( W)CVDSreT i NJRRtf T i JgfcJBfifc 

Ti©ECR-CVD*(t- 

flE/fl^ : T i C 1 4 /H 2 = 1 0/5 0 s c c m 

V-f^a&^J : 2. 1 8kW 

?affi : 4 2 01C 

BE* : 0. 1 2 P a 

TiN©ECR-CVD^ 

fiCffl^ : T i C 1 , /H 2 /N. = 2 0/2 6/8 s c cm 

V-f?n$fC?J : 2. 8 kW 

wmmw^TTs : - SOW 

taffi : 4 2 0'C 

JE^J : 0. 1 2 Pa 

[0 13 1] $mmt'& imWm-tZ>A\&£& MAI. Al-Si, Al-Si-Cu, A1-Gc. 
tUTM-CuW^ Al -CuOfttoUK. ^ A I - S i -G e«Ol*fflA 1 ^fflV^lit-T 
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(0 13 2) mm&m>BGm)mx'& mm 
ac*>m *ftt»UD. attwwmHosjBflBBwc 

bfcjft T i HlfctfT i NJB 41? < C t tc J: o t. 
[0 13 3] 

77^t • H y®$k t«ai-*fc«>««WI 
ffl U fcffiT Stt* V— 7. • KH y$i&o-> 

©SSfli. JNMtiKS & ia&T'fflfftS-ti 5 3 i: *«nf|H t 

[0 13 4] #t8tm?BWHC»iRS*iT^*3 

2 ONuffit 7* b 'J V ^7 7 ^ JBBfttf 
xy*>$$HI5fcJBv*rjgiS1-**&. 7* h D y ^7 

[0135] ttz. mwmmmwm&v-* 
■ k u-r >im<o\m® 5 0 % ttwt y-x • k u 

[0 I 3 6] ^0JCTCJ:«fl52OiNII(tfl^m 

h wc. SGin x b &J8*S-ttS ^ t «c < . 

'J * A4M££tt& > * y wtft* =e y 
c«» *«ifjp©)Si*«ciDia4:©prjEr«:ffl«ft* - 

[0 13 7] &tz, &m<D5-t>V®TfS8Hfti>WV7 
T7 X/W * «fc«86 y -^flitflBt*** £ 1 

[0 13 8] ^l*V*y7*#;WlT-fc*tf£ 
KM =E 'J -t;HiSAic0fia&^{-fc > ^T7ai'7./W^tr 
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z t* < , y t;l««K:*j^*tt(R««©'>- h 
«Wir»»*iBW»SWttO»ifc^* y -t^klM^ 

tea 3] H2K3i§Kg. 0is«wiK>¥«fl«aB«> 
wisnsrc-**. 

094] H3CSI*«*. ^13W/iW¥W:^Sc0 
20 [IS 5] 04Jrsi*«*. »i*MPglBro-f4«*aSK© 

[El 7) B6-K19IW». ^l^^JSW^^itco 

[18] 0l|IM»¥##^li«^?ifiSc^cr)ffili 
^ feiratS/cto©^4^0^^j4:aWjfiil!tl2lT' 

[09] ^l^M^ffi©-f-#»^B©ii)§^«:»1- 

[hi o] %2mwm¥m&®<»mjm*m 

t5 fcto©f^i«^®5Wji6:-fflil5rcfillg|-e* s. 

na 1 1 ] h 1 0 tsi m 2 

mi 2] 01 1 c3i t«t. %2$mmn$wm 
40 mm7jmmmztM>-mmmm®m% 

[0i3] msmmm^mmu^m^mmm 

{01 4) 01 3C9f*lkft. m3^i(£ir»¥#i^ 

[015] 94||{^no^t^oHSD^&iBW 
TS/c&0=T-^^©tMSW^-i5P»fifii0T'*S. 

[01 6] 01 5K5lt«*. ^4^M»'I ? -^S 
l(D«aW5/;Wf««S«il4;- 
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usi 7) mi 6w\mz. mmsmmmm. 

mi 8} mmm&mmmkmmim&oM 
mmyitztz&mmmi&nmmwmmm 

mi 9; 



30 



[02 0] ?|55m)»-f-##^W3SjiJi}£?:« 

[0215 0 20 K3i*«s. %sw®mv>¥mm. 

[02 4] «(Dienjj©^7JW®i;Slt^if^^ 

mim>m¥mxhz>, 

[132 5] 07^is)»fcW€.^iys^!i0^^y-fe 

[1*12 6] |!7Me«fcW5^y^!l£D5»01K} 
^Df-iiiilllT'&S,, 

[i?i2 8] %7mmm^wzmmmm&m 

[02 9] 957ife!il£jr»fc»5HW^BcDm5'i* 

[\mo) m<»mn<D%&m)m\~mz*mm 
i£{«sp©iiirri?Hi§i-e*)5. 

[iii3 1] msmam^mz^mmunmmsm 

om l iW©:(:?i4JiH^t-/^t#JrririiliilT-$>S„ 
(1113 3) 358^^/i^«WSi|^^!S0»5^ 

[hi 3 4 ) 3s 8 ijim^fctts ¥®mm<omg%& 



(S3 5] ^©^©^giii^i^fo^^s^^ 

[03 6] M0Sh7>">*7>^<Dt!e*©SSag^}*^[19 
TSfe^«^»#^^O^fitl^-SPrriiiiK<lX'*€.. 

[03 7] 03 6K§|£M§, tfefeDiS&&?*fe^t 
* /ito0^ 5 -«^tS#<D^iHl^-»rriSlll-r^6. 

[038] mzimtm, mkvmmmmwt 
[039] 03 8K§it$£, mnwmmmtt 

1 0 >-mmm 1 1 m-^mm 

12 ^f-Mftl 

. 13 3 >»■ 14 w^'j-y-^K/f 

15 y-h®i 

15A 16 Jiifi^W7-t7h 



i» 17 <gmmtm® is sgitf>jifi»as£ 
a&i-ssn coma 

18A aSKDiflHlffiiil 19 ffncoJI(H]»il& 

2 0 1 (O0flP6fS 2 1, 2 1 A >f- W 

2 2 y-X'fK>tt 2 3 -^ir*;^ 
2 4, 5 4, 6 4 T«!l 2 5. 5 5. 6 5 

2 6 mttmmm 30 ^20^(111*6^ 

3 l 2S2CDBM ; 

3 1A iqgfl 3 2. 3 2A ai/f^Y? 

yif 3 3 S9R 

5 3. 5 3 A m^i/V 3>1 66 Wfffl 

7 1 S i WIS. (iNSftSSO 7 2 >i*y-t/14B 



7 3 jftgllellgWA GJM =6 D 

8 4 muesmw gkkw*) 8 7. 93 3 

9 4 BiPfiP 9 5 TIN/ 

40 HIM GfeSJB) 

9 6 WIS (&JSJ§) 10 7. 14 1 
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